NMR study of the effect of sugar-phosphate backbone ethylation on the stability and conformation of DNA double helix.
Temperature variation studies of the imido proton NMR and 31P NMR resonances of the self-associated d(C-C-A-A-G-A-T-T-G-G) and d[C-C-A-A-G-p(Et)-A-T-T-G-G] duplexes (both the R and S diastereoisomers) and the heteroduplexes formed with their complementary strand d(C-C-A-A-T-C-T-T-G-G) were carried out in aqueous solution. Results demonstrate that phosphate backbone ethylation did not disrupt the interstrand hydrogen bonding involved in double-helix formation but perturbed the helix. The S isomer perturbed the duplex more than the R isomer. The line broadening patterns and faster fraying motion in the alkylated duplexes compared to those in the nonalkylated duplexes indicate that the perturbation introduced in the middle propagates along the backbone to the end of the duplex.